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Carolina from 3 to 5 October 2015, erasing the prevailing moderate to severe meteorological and agricul-
tural drought that had developed fromMay through September. NASA’s Global Precipitation Mission con-
stellation of satellites and a real-time implementation of the NASA Land Information System highlight the
precipitation and land surface response of this event.
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A closed upper-level low pressure system over the Southeastern
U.S. combined with a deep tropical moisture connection from Hur-
ricane Joaquin led to historic rainfall and flooding over South Car-
olina (SC) in early October 2015. A wide swath of central SC from
the coast to Columbia received over 500 mm rainfall (20+ inches),
most of it during a 2–3 day span. The rainfall erased the prevailing
moderate to severe drought in the Carolinas that had developed
during the late spring and summer. The NASA Global Precipitation
Measurement (GPM) mission and Short-term Prediction Research
and Transition (SPoRT; [2]) Center’s real-time configuration of
the NASA Land Information System (hereafter, SPoRT-LIS; [1,3])
are used to estimate the precipitation and soil moisture response
for this extreme event.Method and datasets
The SPoRT-LIS runs the Noah land surface model to generate
observationally-driven, modeled soil moisture estimates at 3-
km resolution over a 2-meter deep soil column across the Conti-
nental U.S., for enhanced situational awareness and input to
local/regional numerical weather prediction models. Drivers of
the SPoRT-LIS include regional and global operational atmospheric
analyses, satellite-derived green vegetation fraction, and gridded
analyses of blended radar/rain gauge precipitation estimates. Addi-
tionally, the GPM constellation of satellites provide global esti-mates of half-hourly precipitation rates through the Integrated
Multi-satellite Retrievals for GPM (IMERG) product.Results and discussion
Fig. 1a shows the IMERG 24-h rainfall estimates ending 1200
UTC 4 October (approximate peak of event), as displayed in the
operational NOAA/National Weather Service (NWS) decision sup-
port system. The net effect of the extreme rainfall was the near
complete removal of all drought categories in the Carolinas, as seen
in the U.S. Drought Monitor’s weekly product before and after the
event (Fig. 1b–c).
The response of the land surface to this extreme rainfall was
captured by the real-time SPoRT-LIS, which depicted substantial
changes in soil moisture content over the entire 2-m soil column.
Fig. 2 compares the SPoRT-LIS 0–2 m relative soil moisture (RSM)
from 28 September and 5 October, with Fig. 3 highlighting the
one-week change in 0–2 m RSM. The RSM represents how the vol-
umetric soil moisture scales between wilting (0%) and saturation
(100%) for a given soil composition, where the wilting point indi-
cates that vegetation can no longer extract moisture from the soil
and saturation indicates no infiltration is possible (thus, additional
precipitation goes to runoff). Previous experience by NWS forecast-
ers in the Huntsville, AL weather forecast office have found that
total column RSM values of 60% and above indicate an enhanced
threat for areal and river flooding over northern Alabama; how-
ever, these thresholds can vary depending on river basin and regio-
nal soil composition. Values of 0–2 m RSM ranged from 25 to 35%
on 28 September, prior to the rain event. However, by 5 October,
Fig. 1. (a) Precipitation estimate (inches) by NASA’s GPM IMERG product for the
24 h ending 1200 UTC 4 October 2015; official U.S. Drought Monitor weekly
products valid (b) 29 September, and (c) 6 October.
Fig. 2. SPoRT-LIS 0–2 m relative soil moisture valid on 28 September (left), and 5 October 2015 (right). Masked white areas represent water or urban pixels.
ig. 3. One-week change in SPoRT-LIS 0–2 m RSM for the week ending 5 October
015. Maximum weekly changes exceeding 60 units occurred in central South
arolina.
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SC, and parts of North Carolina. The maximum weekly change in
0–2 m RSM (Fig. 3) exceeded 60 units in central SC, suggesting a
dramatic shift away from wilting toward saturation. Most areas
of SPoRT-LIS 0–2 m RSM exceeding 60% corresponded to areas
of active river flooding across parts of southern Virginia and the
Carolinas, as measured by the U.S. Geological Survey/NOAA stream
gauge network (not shown).
The SPoRT-LIS also includes a daily soil moisture percentile
indicating where the current gridded 0–2 m RSM soil moisture val-
ues lie in the present day’s historical (33-year) soil moisture distri-
bution for every county in the Continental U.S. The percentile
product from late September depicted soil moisture between
5th–30th percentile across the Carolinas (not shown), corre-
sponding closely to the U.S. Drought Monitor moderate to severe
drought areas. However, after the 250–500+ mm of rainfall, the
early October soil moisture exceeded the 98th percentile in central
SC where the most severe flooding took place. More details of this
event are documented in the NASA SPoRT blog post available at:
https://nasasport.wordpress.com/2015/10/05/from-drought-to-F
2
Cflooding-in-less-than-a-week-over-the-carolinas-as-depicted-by-
sport-lis/.
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